Needs assessments in humanitarian settings (i.e., places in which a large part of the population is at risk of dying or experiencing immense suffering) are vital in enabling effective and efficient emergency relief. However, current needs assessments are often far from ideal; indeed, in 2009, heads of 26 large humanitarian donor agencies signed a letter to the United Nations asking for an improvement in the area of needs assessment (J. Isbister, G. Weinberger, J.-P. Loir, et al., unpublished letter, 2009).
There have also been repeated recommendations for increased participation of affected populations in humanitarian assessment.
1---6
People's participation in assessment is seen as a right and as essential for optimizing resource allocation, program design, and population empowerment. 6 It increases the likelihood that interventions are based on needs as expressed by the affected population. The international humanitarian community's focus on participation is exemplified by the fact that the recently revised, influential Sphere Handbook ( 5, 6 ) on standards for humanitarian aid emphasizes the involvement of affected people. Participation is recommended throughout the assessment, design, monitoring, and evaluation program cycle. 1,3---5 Additionally, in a recent ranking exercise for research priorities in the area of mental health and psychosocial support, 3 of the 10 most highly prioritized research questions in humanitarian settings included the participation of affected populations; the identification of affected populations' stressors was ranked as top priority. 7 Related to this is the notion of accountability within the international humanitarian response, including that humanitarian action should be accountable to affected populations. 4 Within this framework of increased participation and accountability, it has been recommended that the assessment of perceived needs be used to inform project design, monitoring, and evaluation, 1---5,8,9 and perceived needs are considered a key determinant of psychosocial well-being. 1, 8, 10 Perceived needs are defined here as needs expressed by members of the affected population themselves. They are thus problem areas for which people would likely want help. In the humanitarian field, perceived needs are still assessed mostly through rapid participatory assessments in the early phase of a crisis; these assessments tend to involve gaining qualitative data from selected stakeholders through focus groups or key respondent interviews. 11 Although certainly valuable, such assessments cannot provide a population-level picture. Most population-based quantitative assessments are of "objective" indicators, such as mortality rates, malnutrition rates, or livelihood data. 12---14 These indicators are often defined by outsiders (i.e., nonmembers of the affected population) and do not quantify the prevalence and distribution of needs as perceived by members of the population themselves. With a few exceptions, 15---17 assessment tools in the humanitarian field tend to have unknown psychometric properties (i.e., indices of validity and reliability). Without published psychometric properties, it is unknown to what extent assessment tools are fit for purpose.
To address these gaps, we developed a method and instrument to rapidly and quantitatively assess perceived needs in emergency-affected populations-the Humanitarian Emergency Settings Perceived Needs (HESPER) Scale. 18 We describe the development and psychometric properties of the scale.
OVERVIEW OF HESPER SCALE
The HESPER Scale assesses the perceived physical, social, and psychological needs of the general adult population in humanitarian settings during conflict or other disasters in lowand middle-income countries. Perceived needs are assessed on the HESPER Scale across 26 need items, which each includes a short item heading, as well as an accompanying question. Examples of need items include "Place to Live In" ("Do you have a serious problem because you do not have an adequate place to live in?") and "Education for Your Children" ("Do you have a serious problem because your children are not in school or are not getting a good enough education?"). Ratings are then made for each need item according to unmet need (or serious problem; "1" rating), no need (or no serious problem; "0" rating), or no answer (i.e., refused, not known, or not applicable; "9" rating). From among the items that participants have rated as unmet needs, they are asked to rank their 3 most serious problems (hereafter referred to as priority ratings). This may enable prioritization of needs and emergency relief to those areas where it is perceived to be needed most. Participants are also asked to name any additional unmet needs not already listed. A total score of unmet needs can be calculated by adding up the number of items rated as serious problems.
The HESPER Scale was modeled on a mental health instrument, the Camberwell Assessment of Need Short Appraisal Schedule (CANSAS), 19 which has well-established reliability and validity. 20, 21 The CANSAS has been modified successfully for numerous populations 22---25 and adapted for use in several countries. 26 It has been used on a wide range of populations, including asylum seekers and refugees in the United Kingdom 27, 28 and torture victims in centers of the International Rehabilitation Council for Torture Victims in several countries.
METHODS
We developed the HESPER Scale over 3 phases ( Figure 1 38 We included only items that were mentioned at least twice in any of these sources. We then selected and reduced need items into the draft scale on the basis of a survey with a wide range of purposively sampled general and psychosocial humanitarian experts across the world (24 men and 19 women), as well as 6 national aid workers in Sierra Leone. The survey included both quantitative and qualitative responses; participants rated the need items that had been compiled during the item generation stage on an 11-point scale (0---10) of importance for inclusion into the scale, and suggested additional perceived need items that they considered important for inclusion. In addition, participants were encouraged to provide any further comments or feedback. 29 We drafted training materials to accompany the scale. Phase 2-pilot-testing. We then pilot-tested the draft HESPER Scale in 3 relevant settings, after pretesting it in the United Kingdom with 7 refugees from Democratic Republic of the Congo who had been resettled from refugee camps in Zambia. Pilot-testing was a learning exercise to understand the scale's feasibility, intelligibility, and cultural applicability, 39 Interrater and test-retest reliability, and criterion (concurrent) validity established.
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Method: Expert survey FIGURE 1-Development of the Humanitarian Emergency Settings Perceived Needs (HESPER) Scale over 3 phases.
Interviews were conducted in participants' homes in one-to-one assessments; between 4 and 7 local interviewers (of whom 53.3% were women and 46.7% men) conducted interviews in the local Arabic dialect at each of the 3 pilot sites. We previously trained interviewers for 1 to 1½ days in administering the HESPER Scale. Interviewers administered the draft HESPER Scale to participants, as well as a survey in which participants were asked about any missing items and the intelligibility of the draft scale. For a subsample (20 each in Jordan and Gaza and 18 in Sudan), a second interviewer acted as silent rater to assess interrater reliability. Interviewers also invited participants to take part in a focus group discussion, in which participants reported on the intelligibility, (cultural) acceptability, relevance, and comprehensiveness of the scale's items, as well as the suitability of the content and concepts. We conducted 4 focus groups (2 for men, 2 for women) in each of the 3 pilot sites; 15 participants chose to take part in Jordan, 33 in Gaza, and 12 in Sudan. Interviewers completed an interviewer survey, in which they provided feedback on the intelligibility of the HESPER Scale and training materials, and on whether they experienced any difficulties in conducting the interviews.
Phase 3-field-testing. We then field-tested the revised HESPER Scale with larger samples in 3 relevant humanitarian settings to assess its psychometric properties and to estimate the level of perceived needs in these settings (here we focus on the scale's psychometric properties only). In total, 269 Iraqi participants displaced following the 2003 invasion of Iraq were interviewed in Jordan (Amman, Zarqa, Irbid, and Madaba) in July 2010, 279 people living in displacement camps following the January 2010 earthquake were interviewed in Haiti (Champs de Mars and Bolosse camps in Port-au-Prince and Pinchinat camp in Jacmel) in September 2010, and 269 Bhutanese refugees were interviewed in Nepal (Beldangi-II camp in Jhapa district) in October and November 2010.
Project materials were translated by backtranslation methods before field-testing commenced; a bilingual translator first translated materials into the local language, another translator then translated the materials back into English, and the 2 versions were compared to identify and resolve any mistakes in the translation. 40 To determine sample sizes for field-testing of the psychometric properties of the scale, we performed a calculation for test---retest reliability on the basis of previous psychometric testing of the different CANSAS versions. This showed the required minimum sample size for test---retest reliability to be 69 per site to give power (1 ---b) of 0.8, using a P value of .05, a minimum acceptable level of test---retest reliability (intraclass correlation coefficient) of 0.6, and a predicted test---retest reliability (intraclass correlation coefficient) of 0.7. 41 This sample size also allowed the detection of correlations for criterion (concurrent) validity of at least r = 0.3 with power (1 ---b) of 99%, or r = 0.2 with power (1 ---b) of 83%. Furthermore, we performed a calculation for interrater reliability on the basis of findings made during previous pilot-testing of the HESPER Scale. This showed the required minimum sample size for interrater reliability to be 39 per site in order to give power of 0.8, using a P value of .05, a minimum acceptable level of interrater reliability of 0.7, and a predicted interrater reliability of 0.8. 41 We employed different sampling methods in the 3 sites according to what was appropriate and feasible. Iraqi participants in Jordan were recruited through a multistage cluster sampling design, involving 30 clusters of city districts. The sample was geographically representative of Iraqis living in Jordan, with around 75% of the sample in Amman (23 clusters) and around 25% (7 clusters) in other governorates (4 in Zarqa, 2 in Irbid, and 1 in Madaba). In Haiti, we purposively selected 3 displacement camps as study sites to fit in with the implementing agency's programs. Within camps, we selected participants by using a 2-stage systematic random sampling method, the first stage being households and the second stage being individuals within households. Both in Jordan and Haiti, we employed random-walk methods to recruit households within clusters or camps; we then randomly selected individuals within chosen households by using a random-number Kish Table. 42 In
Nepal, we employed simple random sampling methods to recruit participants; we obtained a list of randomly selected Bhutanese refugees living in Beldangi-II camp from the Office of the United Nations High Commissioner for Refugees.
In each setting, between 6 and 12 local interviewers (57.7% were men and 42.3% were women) conducted interviews in one-to-one assessments in participants' homes (in Arabic in Jordan, Haitian Creole in Haiti, and Nepali in Nepal); the interviewers had previously been trained for 2 days (including a half-day pilot) in administering the HESPER Scale. Interviewers were recruited by the local collaborating organizations following an interview process, and were supervised by a local team leader. To measure the HESPER Scale's interrater reliability, a second interviewer acted as silent rater for 46 participants in Jordan, 44 in Haiti, and 42 in Nepal. To assess test---retest reliability of the scale, 70 and 73 participants in Jordan and Nepal, respectively, were interviewed a second time 1 week after the first interview by the same interviewer who had interviewed them before. We did not assess test---retest reliability in Haiti as it was considered too burdensome for local people in this intense humanitarian setting. We established criterion (concurrent) validity of the HESPER Scale by comparing 15 of its 26 individual need items, as well as the total number of unmet needs, to similar questions of an established quality-of-life instrument, the World Health Organization Quality of Life-100 (WHOQOL-100) 43 (77 participants in Jordan, 79 in Haiti, and 269 in Nepal). For the remaining 11 HESPER items, there was no comparable external criterion available.
Analyses
We performed data analyses with SPSS version 15.0 (SPSS Inc, Chicago, IL). We carried out counts and prevalence rates for categorical demographic variables. We calculated means and standard deviations for continuous demographic variables, time taken to administer the HESPER Scale, time between interviews 1 and 2 (retest), and the number of consistent priority ratings given across raters and time points. We calculated intraclass correlation coefficients (absolute agreement) to assess interrater reliability and test---retest reliability of total number of unmet needs on the HESPER Scale. We calculated percentage agreement and Cohen's j values to assess interrater and test---retest reliability of individual HESPER items 44 ; we combined "0"
("no serious problem") and "9" ("not applicable") ratings into 1 rating for this. Measuring the psychometric properties of individual HESPER items was important, as in humanitarian settings individual item scores are arguably more useful as indicators of perceived needs that can be addressed by aid agencies than the score of the total number of unmet needs. For criterion (concurrent) validity, we calculated the Pearson's correlation coefficient to measure the association between total number of unmet needs and total WHOQOL-100 score, and point-biserial correlation coefficients for associations between individual HESPER items and selected questions from the WHOQOL-100. We made predictions for correlation coefficients prior to field-testing, and compared results with these.
RESULTS
We report results separately for the 3 developmental phases of the HESPER Scale.
Phase 1-Development of Draft Scale
The 49 expert survey participants rated all HESPER items as at least moderately important, with means of between 4.88 (SD = 3.27) and 9.39 (SD = 1.15) on a scale of 0 to 10. We therefore took a broad approach in the selection of items into the draft scale for pilottesting, with the revision of items primarily involving their rephrasing and regrouping. On the basis of participants' suggestions, we added 1 item ("Health Care") and also a section to record priority ratings. Overall, we reduced the first draft scale from 38 to 32 items for pilot-testing on the basis of the expert survey.
Furthermore, we conflated the "No Need" and "Met Need" categories of the CANSAS into a single "No Need" (or "No Serious Problem") category in the draft HESPER Scale. We did this because empirical evidence about moderators 45, 46 and mediators 47, 48 of need indicated that unmet need was most predictive, and also to ease use of the scale in the field.
Phase 2-Pilot-Testing
Cohen's j values for interrater reliability of the 32 individual HESPER items included during pilot-testing ranged between 0.62 and 1.0 in Jordan, 0.77 and 1.0 in Gaza, and 0.85 and 1.0 in Sudan. Intraclass correlation coefficients (absolute agreement) for total number of unmet needs were 0.951 in Jordan, 0.998 in Gaza, and 0.998 in Sudan. All items were rated as a serious problem by at least 1 participant in each of the 3 pilot sites. During the participant and interviewer surveys as well as the participant focus group discussions, participants and interviewers indicated that the list of HESPER items was intelligible, comprehensive, culturally acceptable, and useful overall (although suggestions were made for further minor improvements). This established the content validity of the scale.
On the basis of suggested revisions by participants and interviewers during pilottesting, and on advice from members of the project's advisory group, we reduced the scale further from 32 to 26 items, primarily by combining closely related items. We reworded parts of the scale to make it more intelligible and restructured it in terms of the order of its items (with basic physical survival needs listed first and items covering community issues last). We also made revisions to training materials.
Phase 3-Field-Testing
Respondents. Participants' characteristics at field-testing sites are displayed in Table 1 . Response rates of people invited to participate were 55.1% in Jordan, 95.0% in Haiti, and 80.0% in Nepal; the response rate across sites was 73.1%. As expected, response rates were relatively low in Jordan, as displaced Iraqi people had previously been exposed to a multitude of surveys and also displayed high levels of fear.
Time to complete. Data collection (330---385 interviews per country) took between 12 and 22 working days (using 12 and 6 interviewers, respectively) in each of the field sites, including time spent on training interviewers.
On average, the HESPER Scale took 14.8 (SD = 4.1) minutes to complete in Jordan, 21.3 (SD = 11.5) minutes in Haiti, and 22.0 (SD = 6.0) minutes in Nepal; across sites, the mean was 19.5 minutes (SD = 8.7).
Interrater reliability. Intraclass correlation coefficients (absolute agreement) for interrater reliability of total number of unmet needs were 0.998 in Jordan, 0.986 in Haiti, and 0.995 in Nepal; across sites it was 0.998. Percentage agreements for interrater reliability of need ratings of individual HESPER items ranged between 95.3% and 100%, and Cohen's j ranged between 0.66 and 1.0 across the 3 field-testing sites ( Table 2) .
The mean number of priority ratings that raters agreed on was 3.0 (SD = 0) in Jordan, 3.0 (SD = 0) in Haiti, and 2.95 (SD = 0.22) in Nepal; across sites it was 2.98 (SD = 0.12) (out of 3.0).
Test---retest reliability. Retest interviews were conducted between 6 and 8 days following the first interview in Jordan, and between 5 and 8 days later in Nepal; the means were 6.9 days (SD = 0.3) and 6.5 days (SD = 0.8), respectively.
Intraclass correlation coefficients (absolute agreement) for test---retest reliability of total number of unmet needs were 0.961 in Jordan and 0.773 in Nepal; across the 2 sites it was 0.907. Percentage agreements for test---retest reliability of need ratings of individual HESPER items ranged between 66.7% and 100%, and Cohen's j ranged between 0.07 and 1.0 across the 2 sites (Table 3) .
The mean number of priority ratings that were consistently given at the 2 time points were 2.4 (SD = 0.71) in Jordan and 1.33 (SD = 0.79) in Nepal; across the 2 sites, the mean was 1.86 (SD = 0.92; out of 3.0).
As test-retest reliability results in Nepal were lower overall than all other reliability results across the 3 field sites, brief interviews were conducted with 12 participants following retest interviews in Nepal, where they were asked for reasons why they may have responded differently at interviews 1 and 2. Reasons given included the following:
d They believed the collaborating agency would be more likely to offer them support if they mentioned a wide range of different problems during the 2 interviews (n = 7).
d They had been experiencing some tensions in one of the interviews, for instance because family members had been resettled (n = 5).
d They were old or had low levels of understanding or listening skills (n = 3).
d Discussions with family members following the first interview led them to respond differently during the second interview (n = 3).
Criterion (concurrent) validity. Total number of unmet needs on the HESPER Scale correlated with the total WHOQOL-100 score as was predicted before data collection (i.e., Pearson's correlation was within 1 order-ofmagnitude step of the predicted value, where 0.1---0.3 represented a low correlation, 0.3---0.5 represented a medium correlation, and 0.5---1.0 represented a high correlation) in all 3 settings (r = ---0.629 in Jordan, ---0.417 in Haiti, and ---0.469 in Nepal), as well as with the WHOQOL-100 question "How would you rate your quality of life?" (r = ---0.501 in Jordan, ---0.302 in Haiti, and ---0.286 in Nepal).
Point-biserial correlations between 15 of the 26 individual HESPER items and 25 related WHOQOL-100 questions were also mostly as was predicted before data collection in all 3 field sites, apart from the item "Income or Livelihood" in Haiti (r = 0.033 and 0.242 for 2 related WHOQOL-100 questions, where negative low to medium and negative low correlations had been predicted, respectively), the item "Distress" in Haiti (r = 0.06 and 0.078, where negative low and positive medium correlations had been predicted, respectively), the item "The Way Aid Is Provided" in Nepal (r = 0.015, where a negative low correlation had been predicted), and the item "Safety or Protection From Violence for Women in Your Community" in Nepal (r = 0.045, where a negative low correlation had been predicted). In Haiti, however, validation for the 2 items was compromised, as the items were rated as serious problems by over 90% of participants (i.e., limited variability and power).
Finalization of HESPER Scale. We made minor changes in the wording of 8 items to finalize the HESPER Scale following fieldtesting; for example, the item heading "Aid" was rephrased as "The Way Aid Is Provided," and for the item "Clothing, Shoes, Bedding or Blankets" the word "Clothing" was replaced with "Clothes."
DISCUSSION
The HESPER Scale proved to be a valuable and comprehensive tool, with adequate psychometric properties across different population groups in a variety of humanitarian settings. Interrater and test---retest reliability results were good to very good overall. International experts, as well as interviewers and participants in several pilot sites, found Note. Numbers do not always add up to total score because of missing data. a Other religions include Kirat, Sanatan, Biswasi, Manab, Nastak (Nepal), Haba'i, Sa'aebiya (Jordan), and Voodoo (Haiti).
the list of HESPER items to be comprehensive and relevant, providing evidence for content validity of the scale. Furthermore, most HESPER items correlated with related questions of the WHOQOL-100 as was predicted before data collection, suggesting criterion validity.
Limitations
Because of issues of feasibility, there were some limitations in the way the HESPER Scale's psychometric properties were measured. In particular, the method of having a second interviewer silently rate the HESPER Scale to assess interrater reliability may overestimate interrater reliability, as responses may be affected by the personal characteristics and manner of interviewers. Moreover, although the WHOQOL has been widely used and validated worldwide, 49 it had not been validated in the populations in which the HESPER Scale was field-tested, thereby reducing the strength of the assessed validity. Whereas interrater reliability across the 3 field-testing sites and test---retest reliability in Jordan was excellent, test---retest reliability in Nepal was substantially lower. Ten of 12 participants in Nepal who were asked to provide an explanation for this indicated that they made some deliberate effort to respond differently during the 2 interviews. This suggests reduced validity of the retest results in Nepal, as it may be a reflection of affected populations' conscious attempts to influence humanitarian response (for instance, by overestimating the seriousness of their needs). 50 Although the psychometric results so far are very promising, these issues highlight the need for more work to be conducted across different settings, to provide further evidence for reliability and validity of the HESPER Scale. It may be useful for this to include an assessment of construct validity and internal consistency of the scale, in particular when working with total scores of unmet need. Furthermore, factor or principal component analyses may be valuable in identifying underlying structures of associated HESPER items. Sampling methods were often challenging. In particular, as there was no complete list of households or individuals available in Jordan and Haiti during field-testing, random-walk methods had to be employed. Furthermore, the response rate in Jordan was relatively low. The findings may therefore not be representative of the affected populations at large in the 3 settings. However, the effect of such biases on psychometric estimates is likely to be minimal, as the focus is more on substantive responses than on the representativeness of participants.
Implications
The HESPER Scale enables the perceived problems of people living in humanitarian situations to be assessed quickly and reliably, directly on the basis of their own views. The scale has been found to be applicable and useful in several diverse humanitarian settings, and is available in English, French, Spanish, Arabic, Nepali, and Haitian Creole. So far, the HESPER Scale has been tested only in adult populations.
However, use of the HESPER Scale at one time point is not sufficient to understand the complexities of population needs. Needs assessments should be viewed and contextualized within the specific timeframe within which they are conducted; for this purpose, it may be that the HESPER Scale can be used repeatedly over time to identify shifts and trends in perceived needs and to assess whether needs are being addressed adequately over time. To assess this possibility, it would be useful for future research to measure the scale's sensitivity to change, something that was beyond the scope of the current study.
Moreover, the HESPER Scale on its own may not be sufficient to fully understand people's perceived needs, nor will it directly indicate what is required to respond to these needs. HESPER surveys can be followed up with in-depth key informant interviews to better understand the specifics of why-from the participants' perspectives-needs are rated as they are. There is a continued need for traditional surveillance and early warning Note. Participants with a change in their condition were excluded from the analyses. "0" ("No Serious Problem") and "9" ("Not Applicable") ratings have been combined. Test-retest reliability was not measured in Haiti, as it was not considered appropriate in this setting. a In Jordan, an additional item, "Residency or Resettlement," was added on the basis of findings made during pilot-testing (percentage agreement = 96.6, Cohen's j = 0.92).
systems to identify needs. The HESPER Scale is not able to function as an operational tool to give detailed feedback on the quality of interventions within sectors. However, in situations where interventions have started to respond to needs and affected populations still indicate that a particular issue ranks high as need, the HESPER Scale may give a strong indication that the response does not yet meet these needs.
Conclusions
The development of the HESPER Scale opens up new avenues in the science of humanitarian needs assessment by (1) enabling rapid representative mapping and ranking of perceived needs as expressed by affected populations (allowing for differentiation of perceived needs between different population subgroups) and (2) showing that not just psychopathology 15 but also the broad spectrum of humanitarian needs can be assessed with documented reliability and validity. It offers a method to produce information that can be directly used to prioritize and guide specific forms of emergency relief and to assess the impact of their implementation. This type of assessment allows affected populations to express what they consider to be their needs. The HESPER Scale thereby fills a gap within the multisectoral needs assessment field, allowing comparisons to be made between the views of international aid agencies and affected populations of what is needed, and therefore facilitating priorities for the most appropriate humanitarian response to be set. j
